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VACUUM CLEANER TO BE INSTALLED IN
A VEHICLE

FIELD OF THE INVENTION

The present invention relates generally to a vacuum
cleaner configured to be mounted 1n a vehicle.

BACKGROUND

In order to clean a vehicle, such as a car or truck, a
vacuum cleaner 1s often used to vacuum out dirt and debris.
However, 1t can be awkward and/or inconvenient to use a
typical in-home vacuum cleaner to clean out the interior of
a vehicle. To address this inconvenience, attempts have been
made to permanently 1nstall on-board vehicle vacuum clean-
ers 1nside the vehicle. However, the known on-board vehicle
vacuum cleaners typically have complex and inconvenient
installation arrangements, which limit their usage.

SUMMARY

It 1s an object of the present disclosure to provide one or
more vacuum cleaners to be mounted mm a vehicle that
improve upon previously known on-board vehicle vacuum
cleaners.

According to some aspects of the present disclosure, a
vacuum cleaner configured to be mounted 1 a vehicle
includes a vacuum module configured to draw a vacuum and
a collector module configured to collect debris from air
drawn by the vacuum module. The vacuum module may
include a motor/impeller unit disposed within a motor
housing. The collector module may 1include a collector
housing attached to the motor housing and a debris canister
removably disposed 1n the collector housing. The collector
module may be disposed side by side adjacent to the vacuum
module. The collector housing may have a circumierential
side wall defining a top opening into an interior space. The
debris canister may slide mto an operative position 1n the
interior space the collector housing through the top opening.

According to some aspects of the present disclosure, an
automobile with a vacuum cleaner includes a console dis-
posed 1n a passenger compartment of the vehicle, such as a
between a driver’s seat and a front passenger seat, and a
vacuum cleaner according to any one of the exemplary
arrangements disclosed heremn disposed in a console
between the two seats. For example, the vacuum cleaner
may include a vacuum module configured to draw a vacuum,
wherein the vacuum module includes a motor/impeller unit
disposed within a motor housing, and a collector module
configured to collect debris from air drawn by the vacuum
module, wherein the collector module includes a collector
housing attached to the motor housing and a debris canister
removably disposed in the collector housing. The motor
housing and the collector housing may be secured to a
portion of the passenger compartment.

According to another aspect of the present disclosure, an
automobile with a vacuum cleaner comprises a console
having a back, an accessible top opening and two sides. The
two sides are disposed between two seats 1 a passenger
compartment of the vehicle. A vacuum cleaner 1s disposed 1n
the console and comprises a motor and an impeller. A debris
canister may be operatively connected to the impeller so that
the 1mpeller draws air through the debris canister. A hose
may be connected to the canister through an opening 1n the
back of the console. The debris canister 1s removable
through the accessible top opeming of the console.
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According to yet another aspect of the present disclosure,
a vacuum cleaner comprises a vacuum module configured to
draw a vacuum, and the vacuum module includes a motor/
impeller unit disposed within a motor housing. A collector
module 1s configured to collect debris from air drawn by the
vacuum module and includes a collector housing attached to
the motor housing and a debris canister removably disposed
in the collector housing. The motor housing and the collector
housing are adapted to be disposed within a console of an
automobile.

In further accordance with any one or more of the
foregoing aspects and exemplary arrangements, a vacuum
cleaner according to the teachings of the present disclosure
may 1nclude any one or more of the following optional
features and/or arrangements 1n any functionally useful
combination.

The vacuum module may include a motor/impeller unit
disposed within a motor housing. The motor/impeller unit
may include an electric motor, an impeller assembly, and a
controller. The motor/impeller unit may further include
power electronics and/or a heat sink. In some arrangements,
the power electronics and/or the heat sink 1s disposed at
opposing perpendicular angles relative to a printed circuit
board (PCB) of the controller. The impeller assembly and
the motor may be axially aligned in-line with each other.
Any heat sink may also be axially aligned with the impeller
assembly and the motor. The controller and the power
clectronics and/or the heat sink may be arranged in a
saddle-shaped arrangement over and/or around the motor. A
motor/impeller unit according to one or more of these
features can provide a relatively small package outline,
which may be useful for minimizing and/or increasing the
possible installation arrangements within a vehicle. The
vacuum module may include an intake receiver configured
to receive at least one end of the interconnecting duct.

The collector module may include a collector housing and
a debris canister removably disposed 1n the collector hous-
ing. The debris camister may be configured to be slidably
removed from and/or reinserted into the collector housing.
The collector module may include a mounting bracket. The
motor/impeller unit may be attached to the collector module
with the mounting bracket. The collector housing may
include a hose connector coupled to an air inlet. The hose
connector may be configured to be coupled to a vacuum
hose. A vacuum hose may be coupled to the hose connector.
The vacuum hose may be flexible. The collector housing
may have a circumierential side wall defining a top opening
into an interior space, and the debris canister may slide into
an operative position in the interior space the collector
housing through the top opening.

The interconnecting duct may have a substantially rigid
body that forms a fluid flow duct 1n the form of a U-shaped
tube extending from a first duct opening at a first end of the
tube to a second duct opening at a second end of the tube.

The vacuum module and the collector module may be
configured to fit into a space between two seats of the
vehicle when operatively coupled together. The vacuum
module and the collector module may be configured to fit
within a console housing. The console housing may be a
center console.

A hose connector may project outwardly from a side wall
of the collector housing. The hose connector may include a
hollow tube and a hose coupling carried by the hollow tube.
The interconnecting duct may project from a side wall of the
collector housing and fluidly connect the collector housing
with the motor/impeller unit. The hose connector may be
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disposed on an opposite side of the collector housing from
the vacuum module and/or the interconnecting duct.

The debris canister may include a peripheral side wall
extending up from a bottom wall and define an interior
space. The debris canister may have a dirty air intake port
and a clean air outlet port. The dirty air intake port and/or the
clean air outlet port may be disposed through the peripheral
sidewall. The dirty air intake port may be defined through a
first slanted overhang section of the peripheral sidewall. The
clean air exhaust port may be defined through a second
slanted overhang section of the peripheral sidewall. The first
slanted overhang section may fluidly mate to the hose
connector. The second slanted overhang section may fluidly
mate to the iterconnecting duct.

The collector housing may have a peripheral sidewall that
includes a first slanted shoulder portion from which the hose
connector projects and/or a second slanted shoulder portion
from which the connector duct projects. The first slanted
overhang section of the debris canister peripheral sidewall
may mate on top of the first slanted shoulder portion of the
collector housing peripheral sidewall. The second slanted
overhang section of the debris canister peripheral sidewall
may mate on top of the second slanted shoulder portion of
the collector housing peripheral sidewall. The first and
second slanted overhang portions and the first and second
slanted shoulder portions may be slanted and an angle of
about 45° from vertical portions of the respective sidewalls.
However, other angles may also be used.

An exterior side of the debris canister sidewall may define
a first vertical recess extending from the first slanted over-
hang to the bottom wall and/or a second vertical recess
extending from the second slanted overhang to the bottom
wall. As the debris canister slides into the operative position
inside the collector housing, the first slanted shoulder may
slide up into the first vertical recess and/or the second
slanted shoulder may slide up into the second vertical recess.

One or more seals, such as compression gaskets, may
form one or more seals between the debris canister and the
collector housing around the various openings. For example,
a gasket may be arranged and positioned to form a seal
around the dirty air intake port between the first slanted
shoulder and the first slanted overhang. Similarly, a gasket
may be arranged and positioned to form a seal around the
clear air exhaust port between the second slanted shoulder
and the second slanted overhang. The seals may provide
improved efliciency of the vacuum cleaner by preventing
unwanted air intake along the air flow path from the hose
connector to the impeller assembly.

A filter, such as a screen or filter media, may be arranged
to prevent dirt and/or debris from being drawn from the
debris canister into the motor/impeller unit. For example, a
screen or other filter media may cover the clean air exhaust
port. The filter may be removably secured to the debris
canister, for example with a clamping arrangement such as
a clamp ring.

A hose storage module may be attached to the collector
module. The vacuum hose may be stored inside the hose
storage module. A lid may be configured to be opened to
allow access to the vacuum hose stored inside the hose
compartment, and configured to be closed to cover the
vacuum hose stored inside hose compartment.

According to some aspects of the present disclosure, a
vehicle may include 1nstalled therein any one or more of the
vacuum cleaners and any one or more ol the components
disclosed herein. The vehicle may be a car, a truck, an SUV,
an airplane, a boat, a tractor, and so on. The vacuum cleaner
may be installed completely or partially within the passenger
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compartment of the vehicle. Preferably the vacuum cleaner
1s 1nstalled so that a vacuum hose of the vacuum cleaner 1s
disposed on the interior of the passenger compartment. The
vacuum cleaner may be installed in a center console 1in the
passenger compartment. The vacuum cleaner may be
installed in other locations in the passenger compartment.
One or both of the motor housing and the collector housing
may be fixedly attached to the vehicle. The debris canister
may be configured to be slidably removed from and/or
slidably reinserted into the collector housing without dis-
connecting the collector housing or the motor housing from
the vehicle.

The vacuum module may be disposed forward of the
collector module with respect to the automobile. The axis of
the vacuum module may be disposed transverse, such as
perpendicular, to the longitudinal axis of the automobile. For
example, the axis of the impeller assembly of the motor/
impeller unit may be disposed transverse to the longitudinal
axis of the automobile. The vacuum cleaner may be acces-
sible through an accessible opeming of the console. The
debris canister may slide out of the collector housing and the
accessible opening of the console.

The console may include a tray disposed 1n the accessible
opening of the console. The tray may cover the vacuum
cleaner. The tray may be configured to be removed from the
top opening to provide access to the vacuum cleaner for
removal of the debris canister.

The console may include a storage compartment disposed
immediately adjacent to the vacuum cleaner. The hose
connector may extend from the collector module 1nto the
storage compartment. A vacuum hose may be connected to
the hose connector and stored inside the storage compart-
ment.

A door panel may be provided that removably covers an
opening 1nto the storage compartment. The opening may
face the rear of the automobile. The door panel may be
configured to be secured and locked to the store compart-
ment 1 a closed position covering the opening. The door
panel may be configured to be unlocked and removed from
the storage compartment to provide access to the opening.

A toolholder may be disposed inside the storage compart-
ment. The toolholder may be configured to hold one or more
tools 1n a predefined location 1nside the store compartment.

In addition, according to another aspect, the collector
housing may include a slanted undercut disposed in a
peripheral side wall and a key-slot formed in the slanted
undercut. The key-slot may have a receiving aperture to
receive a hose fitting, and an attachment portion into the
which the hose fitting slides to enable the hose fitting to be
attached to the collector housing.

According to other aspects, the console may include a first
portion adapted to face a front area of the automobile, a
second portion adapted to face a rear area of the automobile
and having an exhaust opening adjacent to a hose connector,
and an underside having a cooling opening that receives
cooling air. The exhaust opening may receive exhaust air
from the vacuum module.

Further, an underside of the vacuum module may include
a cooling recess formed over a portion of the motor enclosed
within the vacuum module. The cooling recess may receive
cooling air from a cooling air source and working vacuum
air through a hose connector. So configured, the cooling air
source may be separate from a working vacuum air source,
and the cooling air and working vacuum air may combine
within the cooling recess.

Still further, the vacuum module may include an under-
side having at least one vent and a duct. The duct may extend
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to an underside of the collector module and 1nto an exhaust
opening adjacent to a hose connector, such that exhaust air
exiting the at least one vent 1s directed into the duct and
through the exhaust opening. The duct may be separate from
the cooling recess. In addition, a flow path of exhaust air
from the vacuum module and into an exhaust opening
adjacent to a hose connector may be separate from a tlow
path of cooling air.

Additional optional aspects, arrangements, forms, and/or
advantages of the vacuum cleaners disclosed herein will be
apparent upon consideration of the {following detailed
description and the appended drawings, each different func-
tionally operable and technically effective combination of
which 1s expressly included as a part of the present disclo-
sure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1sometric view of a vacuum cleaner to be
mounted mside a vehicle according to the present disclosure
in a first assembly arrangement and installation orientation;

FIG. 2 1s another 1sometric view of the vacuum cleaner of
FIG. 1 1n another installation orientation;

FIG. 3 1s a longitudinal cross-sectional view along the
lines 3-3 of FIG. 1;

FI1G. 4 1s an 1sometric view of the vacuum cleaner of FIG.
1 1n a second assembly arrangement and installation orien-
tation;

FI1G. 5 1s another 1sometric view of the vacuum cleaner of
FIG. 1 in the second assembly arrangement in another
installation orientation;

FIG. 6 1s a top 1sometric view of yet another vacuum
cleaner to be mounted 1nside a vehicle according to aspects
of the present disclosure;

FIG. 7 1s a bottom 1sometric view of the vacuum cleaner
of FIG. 6;:

FIG. 8 1s another top 1sometric view of the vacuum
cleaner FIG. 6 with top covers removed to show interior
portions of the vacuum cleaner;

FIG. 9 15 a top plan view of the vacuum cleaner FIG. 6
with the top covers 1n place;

FIG. 10 1s a cross section along the lines A-A in FIG. 9;

FIG. 11 1s an 1sometric cross-sectional view along the
lines B-B 1n FIG. 9;

FIG. 12 1s a cross-section along the lines C-C 1n FIG. 9;

FIG. 13 1s an exemplary illustration of the vacuum cleaner
of FIG. 6 operatively installed in a vehicle;

FIG. 14 15 an enlarged 1sometric view of a center console
of the vehicle of FIG. 13 with the vacuum cleaner installed
and exposed;

FIG. 15 1s an enlarged 1sometric view of the center
console similar to FIG. 14 with a removable tray covering
the vacuum cleaner:;

FIG. 16 1s an 1sometric view of a rear side of the center
console showing a hose storage compartment with a com-
partment door closed;

FIG. 17 1s a rear 1sometric view of the console showing
a hose storage compartment with a compartment door
closed:

FIG. 18 1s a rear 1sometric view of a portion of the console
of FIG. 17 with the compartment door opened and a vacuum
hose stored in the hose storage compartment;

FI1G. 19 1s another rear 1sometric view of a portion of the
console of FIG. 17 with the compartment door opened and
the vacuum hose extending out of the hose storage com-
partment;
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FIG. 20 1s a top 1sometric view ol console liner and hose
fitting prior to attaching the hose fitting to the collector
housing;

FIG. 21 1s a cross-sectional view of the hose {fitting and
collector housing of FIG. 20;

FIG. 22 15 a partial top 1sometric view of the hose fitting
attached to the collector housing of FIG. 20;

FIG. 23 1s a cross-sectional view of the hose fitting
attached to the collector housing of FIG. 52;

FIG. 24 1s a top 1sometric view of the hose fitting attached
to a collector housing with a debris canister removed to
show interior portions ol the hose fitting and collector
housing;

FIG. 25 1s bottom 1sometric view of a console having a
vacuum cleaner according to another aspect of the present
disclosure disposed therein;

FIG. 26A 1s a 1sometric view of the vacuum cleaner of
FIG. 25;

FIG. 26B 1s bottom view of the vacuum cleaner of FIG.

26A; and
FIG. 27 1s a rear 1sometric view of the console of FIG. 25.

DETAILED DESCRIPTION

Turning now to the drawings, FIGS. 1-5 illustrate an
in-vehicle vacuum cleaner 50 according to some aspects of
the disclosure. The vacuum cleaner 50 1s configured to be
installed and operated within a vehicle, such as a car or truck
or other type of vehicle. Preferably, the vacuum cleaner 50
1s configured to be installed within a passenger compartment
of the vehicle to provide easy access and use of the vacuum
cleaner for cleaning the interior of the passenger compart-
ment.

The vacuum cleaner 50 has a modular configuration,
including a vacuum module 352 and a collector module 54
that can be connected to each other as an integrated unit in
any of a plurality of different assembly arrangements with an
interconnecting duct 56. The mterconnecting duct 36 may be
flexible, but can also have a fixed pre-defined shape that
allows the collector module 54 to be operatively connected
to the vacuum module 52 1n only a limited number of
predefined assembly arrangements. For example, FIGS. 1-3
illustrate the vacuum cleaner 50 with the collector module
54 operatively connected to the vacuum module 52 1n an
in-line configuration, and FIGS. 4 and 35 illustrate the
vacuum cleaner 50 with the collector module 54 operatively
connected to the vacuum module 52 1 a side-by-side
configuration. Furthermore, FIG. 1 1llustrates the vacuum
cleaner 1n the in-line configuration disposed 1n an upright
installation orientation, whereas FIG. 2 illustrates the
vacuum cleaner in the in-line configuration disposed in a
sideways 1nstallation orientation. Similarly, FIG. 4 1llus-
trates the vacuum cleaner 1n the side-by-side or horizontal
configuration disposed 1n an upright mstallation orientation,
whereas FIG. § illustrates the vacuum cleaner 1n the side-
by-side configuration 1n a sideways or vertical installation
orientation.

Because of 1ts modular design, the vacuum cleaner 50 can
be easily assembled and/or oriented in many diflerent shapes
and orientations, which provides the advantage of being able
to easily configure the vacuum cleaner 50 to it diflerent
shapes and/or configurations of spaces within a vehicle
while maintaining the vacuum cleaner 30 as an integrated
unit. For example, the vacuum cleaner 50 may be configured
and oriented to fit 1n a space between seats, such as within
a center console, or the vacuum cleaner 50 may be config-
ured and oriented to fit on the side or underneath a seat, 1n
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a space along the side wall of a cargo bay or passenger
compartment of a sport utility vehicle (SUV), 1n the trunk,
and so on. However, because the interconnecting duct 56 can
have a substantially rigid shape and couples the collector
module 54 to the vacuum module 52 1n orientations as an
integral unit, the vacuum cleaner 50 can be easily installed
and/or removed and/or otherwise moved around as a single
unit, which may provide easier handling of the vacuum
cleaner 50 as compared to a vacuum cleaner that 1s not
connected together as an integrated unit.

FI1G. 3 1llustrates in greater detail various components of
the vacuum cleaner 50 in the assembled configuration cor-
responding with FIGS. 1 and 2. However, the same com-
ponents are also provided in the assembled configuration of
FIGS. 4 and 5.

The vacuum module 52 includes a motor/impeller unit 57
bundled together as a single component within a motor
housing 58. The motor housing 58 1n this arrangement 1s in
the form of an outer shell having a generally elongate
rectangular form. However, the motor housing 58 may take
many different forms, shapes and sizes depending upon the
particular space needs and/or arrangements desired for
installation 1n a particular vehicle. The motor/impeller unit
57 includes a motor 60 that drives an impeller assembly 62
and a controller 64 that controls the motor 60. The motor 60
can be of any design suitable for vacuum cleaners, including
standard motors with brushes or brushless motors, including
switched reluctance motors. The impeller assembly 62 may
take any form suitable for moving air 1n a manner that waill
create a vacuum. In this arrangement, the impeller assembly
62 includes three in-line impellers. However, other forms of
the impeller assembly 62 may also be used. The motor 60 1s
operatively coupled to the impeller assembly 62 1n order to
drive the impellers to create a vacuum. The controller 64
includes suitable electronics, such as a PCB board and/or
other appropriate electronic control circuits configured to
control the motor 60. As most easily seen 1 FIG. 3, the
motor housing 58 includes an intake opening 635 that forms
a duct receiver and an air inlet for air that 1s drawn 1nto the
impeller assembly 62 and one or more air outlet openings 68
for exhausting air exhausted from the impeller assembly 62.

The collector module 34 includes a debris canister 64
disposed within a collector housing 66. The debris canister
64 includes a lid 69 that can be selectively opened to provide
access to the mterior of the debris canister 64. The debris
canister 64 1s removably received within the collector hous-
ing 66 such that the debris canister 64 can be slidably
removed from and returned into the collector housing 66.
The collector housing 66 also includes an air inlet 70 at one
end of the housing and an air exhaust opening 72 1s the
opposite end of the collector housing 66. A hose connector
74 extends outwardly from the air ilet 70 for coupling with
a vacuum hose (not shown). The air exhaust opening 72 also
informs a duct receiver and an air outlet. The debris canister
64 also includes an air intake opening 76 and an air outlet
opening 78. The air intake opening 76 and the air outlet
opening 78 of the debris canister 64 align with the air inlet
70 and the air exhaust opeming 72 of the collector housing
66, respectively, when the debris canister 64 1s operatively
disposed within the collector housing 66, as shown 1n FIG.
3.

As best seen 1n FIG. 3, the interconnecting duct 56 has a
substantially rigid body 80 that forms a duct 82 extending
from a first duct opening 84 to a second duct opening 86. As
will become apparent from the remainder of the description,
the mterconnecting duct 56 may have different shapes and
s1zes depending upon the particular arrangements desired for
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the vacuum cleaner 50. As can be seen from FIGS. 1, 2, 4,
5, the interconnecting duct 56 has a shape and form such that
the vacuum module 52 can be operatively connected to the
collector module 54 1n at least two, and possibly more,
different assembly arrangements.

Turning now to FIGS. 6-12, another example vacuum
cleaner 300 of the present disclosure 1s 1llustrated having yet
a lurther form factor and assembly arrangement. The
vacuum cleaner 300 1s similar to the vacuum cleaner 50 and
also 1ncludes features of the vacuum cleaners 50, as
described 1n further detail heremnafter. The vacuum cleaner
300 1s configured to be operatively mounted 1n a vehicle,
such as a car, truck, SUV, or other automobile. However, the
vacuum cleaner 300 could be operatively mounted 1n other
types of vehicles and/or 1n other arrangements within
vehicles.

The vacuum cleaner 300 includes a vacuum module 302
and a collector module 304 operatively connected with each
other by an interconnecting duct 306. In general, the vacuum
module 302 1s substantially similar functionally to the
vacuum modules and 52, 100, and 152, including the motor/
impeller unit 57 disposed within the motor housing 308, but
with a slightly different form factor than the motor housing
58 to conform to a specific vehicle interior. Similarly, the
collector module 304 includes a debris canister 310 remov-
ably recetved within a collector housing 312, but also with
a slightly different form factor to conform to the specific
vehicle interior. In particular, the vacuum module 302 1s
configured to generate a vacuum by means of operation of
the motor/impeller unit 57 to draw air into the motor/
impeller unit. The interconnecting duct 306 extends from the
vacuum module 302 to the collector module 304 and 1s
operatively arranged such that air drawn by the motor/
impeller unit 57 1s drawn through the interior of the collector
module 304. The collector module 304 i1s configured to
collect debris, such as dirt and other particles, from air
drawn by the vacuum module 302. For example, a filter bag
(not shown) may be operatively 1nstalled 1nside the collector
module 304. When the motor/impeller unit 57 1s turned on,
the vacuum module 302 sucks air in through the collector
module 304, and debris drawn with the air can be collected
inside the collector module 304, for example inside the filter
bag.

The collector module 304 1s arranged 1n a side-by-side
position immediately adjacent the vacuum module 302. As
most easily seen 1 FIGS. 6-8, each of the collector module
304 and the vacuum module 302 has the general shape of an
clongate rectangular box having a top side, a bottom side,
and two opposite side walls extending between two opposite
end walls. The collector module 304 has approximately the
same exterior size and shape as the vacuum module 302,
although not exactly the same. In particular, each of the
collector housing 312 and the motor housing 308 has a
height H extending from a bottom wall to a top wall, a width
W extending from a first sidewall to a second side wall, and
a length L extending from a first end wall to a second end
wall. The length L 1s significantly longer than either the
height H or the width W, thereby defining an axis A along the
length L. dimension. The height H 1s slightly larger than the
width W. In the side-by-side arrangement, the axis Al of the
collector module 304 1s parallel to the axis A2 of the vacuum
module 302, the end walls of the vacuum module 302 and
the collector module 304 are aligned with each other, and the
bottom walls and the top walls are also aligned with each
other, thereby forming an overall generally rectangular
shape. In the present arrangement, each of the motor housing
308 and the collector housing 212 has 1ts own sidewall, and
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the adjacent sidewalls may be touching each other or slightly
spaced apart from each other. In other arrangements how-
ever, the collector module 304 and the vacuum module 302
could share a single unified sidewall.

A bracket 314 (see FIGS. 7, 10, and 11) serves as stand or
pedestal for and connects the collector module 304 to the
vacuum module 302. The bracket 314 attaches the collector
housing 312 to the motor housing 308 and attaches both to
the base of the vehicle. The bracket 314 extends laterally
from the bottom end of the side wall of the motor housing
308 aligned generally parallel with the bottom wall 382 of
the motor housing. The bottom wall 322 of the collector
housing 312 defines a recessed cavity 316 that receives the
bracket 314. Preferably, the recessed cavity 316 has a shape
that corresponds to the shape of the bracket 314 so that the
bracket 314 fits snugly within the recessed cavity 316. The
bracket may be secured to the bottom wall 322 of the
collector housing 312 in the recessed cavity 316, for
example with fasteners and/or adhesive and/or snap {it
connectors. When thus operatively coupled together, the
bottom wall of the collector housing 312 1s aligned approxi-
mately parallel with the bottom wall of the motor housing,
308. However, the bracket 314 may take any of many other
forms suitable for attaching the collector housing 312 to the
motor housing 308.

As best seen 1n FIGS. 8, 10, and 11, the collector housing,
312 has a peripheral sidewall 320 extending upwardly from
the outer circumierential edge of a bottom wall 322. The
peripheral sidewall 320 defines the two sidewalls and the
two end walls described previously. However, the peripheral
sidewall 320 may include additional wall portions and 1s not
limited to a four-sided shape. A top edge of the peripheral
sidewall 320 defines an accessible portion, such as a top
opening 324 opposite the bottom wall 322 that opens 1nto an
interior space 326. The debris canister 310 slides into an
operative position 1n the interior space 326 of the collector
housing 312 through the top opening 324. The debris
canister 310 can also be slide out of the collector housing
312 straight up through the accessible portion, such as the
top opening 324,

One or more latches 328 releasably lock the debris
canister 310 1n the operative position disposed 1n the interior
space 326 of the collector housing 312 as shown in the
drawings. In this example, four latches 328 are provided,
one set of latches 328a on each of the opposite end walls of
the collector housing 312, and one set of latches 32856 on
cach of the side walls. The latches 328 may take any of
vartous forms. In this example, the latches 328a on the
opposite end walls are 1n the form of hinged hook members
that hook into a recess 1n the top of the debris canister 310.
The latches 3285 on the side wall are 1 the form of a
resilient bracket at the top of the debris canister 310 that
slidably slides and snaps over a corresponding projection 1n
the sidewall of the collector housing 312. However, the
latches 328 may take other forms suitable for releasably
locking the debris canister into the operative position in the
interior space 326 of the collector housing 312. The latches
328a secure the canister 310, including its lid 346, to the
collector housing 312. When the canister 310 has been
removed from the collector housing 312, the latches 31256
are opened so the that lid 346 can be opened for removal of
debris or cleaning of the canister 310.

A hose connector 330 projects laterally from the periph-
eral sidewall 320 of the collector housing 312. The hose
connector 330 1s disposed on the opposite side wall away
from the vacuum module 302, and projects away from the
vacuum module 302. The hose connector 330 i1s aligned
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transverse, and preferably perpendicular, to the axis Al of
the collector module 304. In this way, when the hose
connector 330 points toward the rear of the vehicle, the axes
Al and A2 are aligned transverse to the length of the vehicle,
as described 1n further detail below. As best seen 1n FIG. 10,
the hose connector 330 includes a hollow tube 332 extend-
ing from an air intake opening 334 through the peripheral
side wall 320. The hollow tube 332 may be integral with the
peripheral side wall 320 or separable from the peripheral
side wall 320. A hose coupling 336 1s disposed on a distal
end of the hollow tube 332. The hose coupling 336 1n this
arrangement includes a collar that 1s rotatably carried on the
end of the hollow tube 332 and includes internal threads
configured to couple to a correspondingly threaded end of a
vacuum hose (not shown) or other vacuum accessory. Seals
may be provided between the hose coupling 336 and the
hollow tube 332 to further improve efliciency of the vacuum
cleaner. However, the hose connector 330 does not neces-
sarily 1nclude the hose coupling 336, and/or the hose cou-
pling 336 may take other forms.

The 1mterconnecting duct 306 projects laterally from the
peripheral sidewall 320 of the collector housing 312 and
fluidly connects the collector housing 312 with the motor/
impeller unit 57. As best seen 1n FIG. 10, the interconnecting
duct 306 1s disposed on the sidewall immediately adjacent
the vacuum module 302, and projects toward the vacuum
module 302. Thus, the mterconnecting duct 306 1s on the
opposite side wall from the hose connector 330. The inter-
connecting duct 306 1s also formed by a hollow tube that
extends from an air outlet opening 338 through the periph-
eral sidewall 320 of the collector housing 312 to an air inlet
for the motor/impeller unit 57. In this arrangement, the
interconnecting duct 338 1s attached to and/or carried by the
motor/impeller unit 537 and sealingly fits up against the
exterior side of the peripheral sidewall 320 surrounding the
air outlet opening 338. However, 1n other arrangements, the
interconnecting duct 338 or a portion thereof could be
attached to the peripheral sidewall 320 and operatively
connect with the motor/impeller unit 57. In this way, when
the collector housing 312 i1s operatively attached to the
motor housing 308, as shown 1in the drawings, a vacuum
drawn by the motor/impeller unit 57 pulls air from the
collector module 304 through the interconnecting duct 306.
Similar to the hose connector 330, the interconnecting duct
306 1s also aligned transverse to the axes A1 and A2. Further,
as best seen 1n FIG. 8, the hose connector 330 and the
interconnecting duct 306 are oflset from each other along the
axes Al at the opposite ends of the collector housing 312.

The debris canister 310, as best seen 1n FIGS. 8, 10, and
11, also has a box like shape that fits down 1nto the interior
space 326 of the collector housing 312. In particular, the
debris camister 310 includes a peripheral sidewall 340
extending upwardly from an outer peripheral edge of a
bottom wall 342 defining an interior space 344. An upper
edge of the peripheral sidewall 340 defines an opening 1nto
the 1interior space 344. A lid 346 covers the opening 1nto the
interior space 344.

The debris canister 310 includes a dirty air intake port 350
and a clean air exhaust port 352, each extending through
opposite side sections of the peripheral sidewall 340. When
the debris camster 310 1s operatively inserted into the
interior space 326 of the collector housing 312, the dirty air
intake port 350 aligns with the air intake opening 334 of the
collector housing 312, and the clean air exhaust port 352
aligns with the air outlet opening 338 of the collector
housing 312. In this way, when the debris canister 1s
disposed inside the collector housing 312, vacuum from the
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motor/impeller unit 57 1s fluidly connected to the hose
connector 330 such that air and debris 1s drawn into the
debris canister 312 from the hose connector 330. In other
words, a stream of air 1s drawn 1n through the hose connector
330, passes through the debris canister from the dirty air
intake port 350 to the dirty air outlet port 352, and then 1s
drawn through the interconnecting duct 306 into the impeller
assembly 62. Preferably, a filter bag 1s operatively disposed
in interior space 344 so as to filter out debris from the air
drawn through the debris canister 312.

A filter 354, such as a screen or other filter media, covers
the clean air exhaust port 352 to remove particulate matter
that may be drawn through the filter bag. A cylindrical
and/or pleated type filter may be located 1n the canister and
connected to the exhaust port 352 to provide an extra level
of filtering before the air exits the canister. In this way, the
air that 1s pulled 1nto the motor/impeller unit 57 through the
interconnecting duct 306 will be substantially free of dirt
and debris, which could otherwise damage the impellers or
other portions of the motor/impeller unit 57. The filter 354
1s preferably removable to allow for easy cleaning. A clamp
collar 356 around the outer periphery of the clean air exhaust
port 352 to releasably clamps the filter 354 over the clean air
exhaust port 352. The clamp collar 356 1s releasably
clamped onto the interior surface of the peripheral sidewall
340 with clamp screws 358. However, other arrangements
for securing the filter 354 are possible. In addition, the filter
354 may be permanently secured across the clean air exhaust
port 352 or the filter 354 may be omitted entirely.

As best seen 1n FIGS. 8 and 10, the interface between the
exterior side of the peripheral sidewall 340 and the 1nterior
side of the peripheral sidewall 320 surrounding the air intake
opening 334 and the air outlet opening 338 1s slanted at an
angle inwardly and downwardly. Thus, the dirty air intake
port 350 extends through a first slanted overhang section 360
of the peripheral sidewall 340, and the air intake opening
334 extends through a first slanted shoulder portion 362 of
the peripheral sidewall 320. The first slanted overhang
section 360 of the debris canister peripheral sidewall 340
mates with the first slanted shoulder portion 362 of the
collector housing peripheral sidewall 320. Preferably, this
interface 1s slanted at an angle of between approximately 20°
and 80° from the direction of motion for removing and
inserting the debris canister 310 into the collector housing
312 (which 1n the drawings, 1s a vertical direction extending
upwardly from the bottom walls 332 and 342) so that the
first slanted overhang section 360 rests on top of the first
slanted shoulder portion 362. Similarly, the clean air exhaust
port 352 extends through a second slanted overhang section
364 of the peripheral sidewall 340, and the air outlet opening
338 extends through a second slanted shoulder portion 366
of the peripheral sidewall 320. The second slanted overhang
section 364 of the debris canister sidewall mates with the
second slanted shoulder portion 366 of the collector housing
sidewall. Preferably, this interface 1s also slanted at an angle
of between approximately 20° and 80° from the from the
direction of sliding the debris canister 310 1nto and out of the
collector housing 312 so that the second slanted overhang
section rests on top of the second slanted shoulder portion.
A seal 368, such as a compression gasket, 1s disposed at the
interface between the slanted overhangs and the slanted
shoulders around each of the air intake opening 334 and the
air outlet opening 338. The seals 368 preferably form an
airtight seal around each of the openings between the
respective slanted overhang sections and slanted shoulder
portions. It has been found that the slanted interface between
the two peripheral sidewall 320 and 340 at these seals 368,
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1.€., the interface between the slanted overhangs 360 and 364
and the respective slanted shoulders 362 and 366, provides
a good balance between forming an airtight seal around the
openings 334 and 338 at the fluid interface between the
openings and the respective ports 350, 352, case of remov-
ing and remserting the debris canister 310 from the collector
housing 312, and reducing wear of the seals 368 from the
removal and reinsertion of the debris canister 310. Prefer-
ably, the interface between the slanted shoulders 362 and
366 and the slanted overhangs 360 and 364 1s at approxi-
mately 45°.

The slanted overhang sections 360 and 364 are configured
so that the bottom wall 342 of the debris canister 310 1s
spaced above and does not rest on the bottom wall 332 of the
collector housing 312 when operatively disposed therein.
This turther helps ensure a good airtight seal around the
openings 334, 338 and the respective ports 350, 352, which
can 1mprove the efliciency of the vacuum cleaner 300.

A first vertical recess 370 1s defined 1n the exterior side of
the peripheral sidewall 340 of the debris canister 310 below
the first slanted overhang 360. The first vertical recess 370
extends all the way from the first slanted overhang 360 to
and through the level of the bottom wall 342. Similarly, a
second vertical recess 372 1s defined 1n the exterior side of
the peripheral sidewall 340 below the second slanted over-
hang 364. The second vertical recess 372 extends all the way
from the first slanted overhang 364 to and through the level
of the bottom wall 342. In this way, when the deep debris
canister 310 1s slid 1n and out of the collector housing 312,
the first slanted shoulder 362 can slide 1n and out of the first
vertical recess 370 and the second slanted shoulder can slide
in and out of the second vertical recess 372. The vertical
recesses 370 and 372 also help ensure a proper alignment of
the debris canister 310 inside the collector housing 312
when sliding the debris canister 310 into 1ts operative
position inside the collector housing 312.

With the above-described configuration, the debris can-
ister 310 1s configured to be easily removed from and
reinserted into the iterior space 326 of the collector housing
312 through the top opening 324 while also forming a good
seal (preferably airtight) debris canister 310 and the collec-
tor housing 312 around the openings 334 and 338 and the
ports 350 and 352. This arrangement allows the debris
canister 310 to be removed from the collector housing 312
with a so-called “straight pull,” whereby there 1s no pivoting
of the debris canister 310 relative to the collector housing
312 when removing (and re-inserting) the debris canister
310 relative from the collector housing 312, which can be
both more convement for the user and reduce wear on the
seals 468. Substantially similar arrangements of mwardly
slanted seal interface surfaces between the debris canister
and the collector housing to allow for a *“straight pull” may
also be implemented in the other exemplary collector mod-
ule 54 1 a similar manner.

FIG. 12 shows a detail axial cross-sectional through the
vacuum module 302 along the axis A2. Except as described
otherwise, the vacuum module 302 functions and 1s arranged
substantially similarly to the vacuum module 52, the sub-
stance ol which 1s not repeated here for the sake of brevity,
but 1s incorporated as equally applicable to the vacuum
module 302.

A cavity 380 1s defined 1n the exterior surface of the
bottom wall 382 of the motor housing 308. An electrical port
384 extends through the bottom wall into the cavity 380.
Preferably, the electrical port 382 1s sized to receive one or
both portions of an electrical plug, such as the plugs 124a
and/or 124b. For example, the first half of the electrical plug




US 11,654,868 B2

13

124a, which 1s operatively electrically coupled with the
motor 60 may be secured 1n the electrical port 384 such that
the second half of the electrical plug 124be can be easily
plugged into the electrical plug 124a during installation of
the vacuum cleaner 300 into a vehicle. Preferably, the cavity
380 1s sized to recerve and store portions of the power supply
wire harness 122 neatly underneath the vacuum cleaner 300.
In this way, 1t may be easier to install the vacuum cleaner
300 into a vehicle and to maintain the wire harness at the
connection to the vacuum cleaner 1n a neat and orderly
arrangement.

Each of the vacuum cleaners disclosed herein may be
configured to be installed within a vehicle, such as a car,
truck, etc. Preferably, one or both of the motor housing 58
and the collector housing 66 1s fixedly attached to the
vehicle, such as with fasteners, clips, screws, etc.

Turning now to FIGS. 13-16, the vacuum cleaner 300 1s
operatively installed 1n the passenger compartment 402 of an
exemplary automobile 400 with the vacuum cleaner 300
being secured to one or more fixtures inside the passenger
compartment 402 with appropriate fasteners to prevent 1t
from moving around inside the passenger compartment, and
the motor/impeller unit 57 being electrically connected to
the electrical system of the automobile 400 so as to provide
suilicient power to the motor 62 run the vacuum cleaner 300
for cleaning the interior of the passenger compartment 42. In
the example of FIG. 13, the automobile 400 1s 1llustrated as
a sport-utility vehicle. However, the automobile 400 could
take other forms, such as a car, a truck, a tractor, or any other
type of vehicle with a passenger compartment and an
clectrical system suflicient to power the vacuum cleaner 300,
such as an aircrait or boat.

As best seen in FIG. 14, the vacuum cleaner 300 1s
secured inside a center console 404 located between a
driver’s seat 406 and a passenger seat 408. In other arrange-
ments, the vacuum cleaner 300 may be secured inside a
center console between two other seats 1n the passenger
compartment 402, such as between two passenger seats 1n an
intermediate row of seats of the automobile 400. Preferably,
the vacuum cleaner 300 i1s completely surrounded by the
center console 404, such that the center console hides the
vacuum cleaner 300 from view of passengers inside the
passenger compartment 402. The vacuum cleaner 300 may
be secured 1n any manner suflicient to prevent the collector
housing 312 and the motor housing 308 from moving around
inside the console. For example, one or both of the collector
housing 312 and the motor housing 308 may be secured to
portions of the center console 404 and/or other portions of
the passenger compartment 402, for example with brackets
and/or fasteners. In any event, the vacuum cleaner 300 is
operatively installed and secured with the lid 346 of the
debris canister 310 facing upwardly directly below an acces-
sible opening, such as a top opening 410, down into the
interior of the center console 404. In this way, the debris
canister 310 can be removed from the collector housing 312
by pulling the debris canister 310 straight upwardly out of
the top opening 324 of the collector housing 312 (as
described previously) and further removed from the interior
of the center console 404 upwardly through the top opening
410. Similarly, the debris canister 310 can be easily returned
to 1ts operative position in the vacuum cleaner 300 by
inserting the debris canister 310 down 1nto the interior of the
center console 404 through the top opening 410 and straight
downwardly into the interior space 326 of the collector
housing 312. This allows the debris canister 310 to be easily
removed from the automobile 400 for removing accumu-
lated debris, cleaning, or other purposes, and reinstalled into
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its operative position, without having to disconnect and/or
disassemble a vacuum hose or other portion of the vacuum
cleaner 300 from the installed operative position.

The vacuum cleaner 300 i1s located 1n the passenger
compartment 402 in such manner that the hose connector
330 points toward the rear of the vehicle. The collector
module 304 1s arranged 1n the side-by-side position imme-
diately adjacent to the vacuum module 302, as described 1n
detail previously. The vacuum module 302 1s located for-
ward of the collector module 304 with respect to the
automobile 400. That 1s, the vacuum module 302 faces the
front end of the automobile 400 and the collector module
304 faces the rear end of the automobile 400. Each of the
axes Al and A2 i1s disposed transverse, and preferably
perpendicular to the longitudinal axis A3, 1.e., the axis along
the direction of forward motion, of the automobile 400.
Thus, the axis of the impeller assembly 62, which extends
along the axes A2 of the vacuum module 302, i1s disposed
transverse to the longitudinal axis A3 of the automobile 400.

A tray 412 may be disposed 1n the top opening 410 and
covers the vacuum cleaner 300. The tray 412 1s removable
from the top opening 410 to provide access to the vacuum
cleaner 300 when desired. In this arrangement, the tray 412
rests on one or more peripheral ledges 414 along an inner
periphery of the interior of the center console 402. Other
arrangements for removably securing the tray 412 in the top
opening 410 may be provided. Further, the center console
404 may include a lid 416 to cover the top opening 410 and
the tray 412. The lid 416 may form an armrest for the
passengers 1n the adjacent seats 406, 408, and be coupled
with hinges to the remaining portion of the center console
404 to allow for easily opening the lid 416 and providing

access to the tray 412 and the vacuum cleaner 300 when
desired.

Turning to FIGS. 16-19, a rear side 418 of the center
console 404 1s visible from the back passenger seats of the
automobile 400 looking forward 1n the automobile. A stor-
age compartment 420 1s located on the rear side of the center
console 404. The storage compartment 420 may be an
integral part of the center console 404 or 1t may be a separate
compartment placed adjacent to the center console 404. The
storage compartment 420 has an opening 422 facing the rear
of the automobile 400. The hose connector 330 projects into
the storage compartment 420 from the rear side of the
vacuum cleaner 300 through a front wall of the compart-
ment.

As depicted 1n FIG. 18, a vacuum hose 424 1s removably
stored inside the storage compartment 420. One end of the
vacuum hose 424 1s operatively connected to the hose
connector 330 (not shown). Optionally, a nozzle or other
vacuum attachment 426 may be attached to the other end of
the vacuum hose 424. The vacuum hose can be coiled up and
stored 1nside of the storage compartment 420.

Retferring now to FIG. 19, when 1t 1s desired to use the
vacuum cleaner 300, a user can pull the vacuum hose 424
out of the vacuum compartment 420 1n the usual manner. By
locating the vacuum cleaner 300 and the vacuum hose 424
in a central area of the passenger compartment 402, it may
be possible to reach all of the areas of the interior of the
passenger compartment 402 with a shorter vacuum hose 424
than would be necessary 11 the vacuum cleaner was located
at other locations in the vehicle. Further, with the storage
compartment 420 and the opening 422 facing the rear of the
automobile 400 and located forward of the rear passenger
seats, 1t may be easier for a passenger 1n the rear passenger
seats to operate the vacuum cleaner 300 and the vacuum
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hose 424. This may provide for easier and/or safer vacuum-
ing of the passenger compartment 402 by passenger.

As depicted 1n FIG. 17, a door panel 428 removably
covers the opening 422 into the storage compartment 420.
The door panel 428 can be removably secured and locked to
the storage compartment 420 in the closed position shown in
FIG. 17, for example with latches, snap fit brackets, and the
like. Similarly, and as depicted 1n FIG. 18, the door panel
428 can be unlocked and removed from the storage com-
partment 420 to provide access ito the interior of the
storage compartment 420. In this way, when 1t 1s desired to
use the vacuum cleaner 300, a user can easily remove the
door panel 428 from the opening 422 1n order to access the
vacuum hose 424. When the user 1s finished using the
vacuum cleaner 300, the vacuum hose 424 can be coiled up
and stored 1nside the storage compartment 420, and the door
panel 428 can be re-attached to the storage compartment to
again close the opening 422.

In addition, when the door panel 428 of the storage
compartment 420 1s open to provide access to the vacuum
hose 424, for example, air (such as cooling air) may be
exhausted into the storage compartment 420. For example,
air drawn from the debris canister may be exhausted into the
storage compartment 420, such as when the vacuum cleaner
300 1s 1n use.

A toolholder may be located inside the storage compart-
ment 420. The toolholder 1s configured to hold one or more
tools 1n a predefined location inside the storage compartment
420. For example, the toolholder may be configured to hold
the vacuum attachment 426 or some other vacuum acces-
SOry.

The motor 60 of the motor/impeller unit 57 can be
powered by any suflicient electrical source, such as a battery
that 1s part of the vacuum cleaner or may be connected to the
clectrical system of the vehicle.

FIGS. 20 through 24 illustrate a diflerent embodiment of
a hose fitting 600 removably attached to a collector housing
604 of a console. The collector housing 604 is illustrated
without a debris canister, such as the debris canister 310 of
FIGS. 8 and 14. The collector housing 604 includes a slanted
undercut 608 disposed 1n one of the peripheral side walls
610. A key-slot 612 1s formed 1n the slanted undercut 608
and a bottom wall 616 of the collector housing 604. The
slanted undercut 608 extends into the inner space 614 of the
collector housing 604. A lower portion 624, such as a
receiving portion, of the key-slot 612 provides a receiving
aperture to receive the hose fitting 600. The hose fitting 600
1s configured to slide 1 a direction parallel to arrow A,
which follows the slant of the undercut 608, until the hose
fitting 600 snaps into an upper portion 628, such as an
attachment portion, of the key-slot 612. When the hose
fitting 600 snaps into the upper portion 628 of the key-slot
612, the hose fitting 600 attaches to the collector housing
604. In FI1G. 24, the collector housing 604 1s disposed within
a center console 632 of a vehicle between two seats of the
vehicle. The collector housing 604 i1s shown without a
console cover and debris canister covering to illustrate the
hose fitting 600 snapped into the upper portion 628 of the
key-slot 612 and attached to the housing 604. So configured,
the relationship of the collector housing 604 and hose fitting
600 reduces the axial length of space required 1n a vehicle
console to install a vacuum hose.

Referring now to FIGS. 25-27, an alternative console 703
with a vacuum cleaner 700 disposed therein 1s depicted. The
vacuum cleaner 700 includes all of the same parts as the
previously described vacuum cleaners 50, 300, for example.
As such, additional description regarding the same parts for
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the vacuum cleaner 700 1s not provided again for the sake of
brevity. Unlike the previously described consoles, the con-
sole 703 includes additional openings that enable an addi-
tional cool air flow path to the vacuum cleaner 700 and an
exhaust flow path adjacent the hose connector, as described
more below.

More specifically, and referring now to FIG. 25, the
console 703 includes a first portion 734, such as a front
portion, adapted to face a front area of the automobile and
a second portion 736, such as a rear portion, adapted to face
a rear area of the automobile. A vacuum cleaner 700 having
a vacuum module 702 and a collector module 704 coupled
thereto 1s disposed within the console 703. An underside of
the console 703 includes a cooling opening 705 that receives
fresh cooling air being pulled from below the console 703.
In one example, the fresh cooling air 1s constantly being
drawn 1nto the cooling opening 705 of the console 703. The
vacuum module 702 also includes a cooling recess 738
disposed on an underside of the motor housing adjacent to
one or more of a printed circuit board or another portion of
the motor (not shown), for example. So configured, cooling
air being drawn from below the console 703 enters the
cooling opening 7035 of the console 703 and passes into the
cooling recess 738 of the vacuum module 702 to help cool
the printed circuit board and/or other part or parts of the
motor disposed within the vacuum module 702. In addition,
fresh working vacuum air enters through the hose connector
730 and gathers with the cooling air disposed 1n the cooling
recess 738, for example.

Referring now to FIGS. 26 A and 26B, a perspective view
and a bottom view, respectively, of the vacuum cleaner 700
are depicted. As depicted i FIG. 26B, cooling air 1s being
drawn 1nto the cooling recess 738 of the vacuum module 702
and working vacuum air 1s also being drawn 1nto the cooling
recess 738 through the hose connector 730. The cooling air
source 1s separate from the working air source being drawn
through the hose connector 730. Having both the cooling air
and the working air being drawn 1nto the cooling recess 738
and over an enclosed printed circuit board (not shown) and
other motor parts allows such parts to be more effectively
cooled before air 1s exhausted out of the motor.

Referring now to FIG. 27, the console 703 further
includes an exhaust opening 780 through which warm air 1s
exhausted. In particular, the rear portion 736 of the console
704 turther includes the exhaust opening 780, which is
disposed adjacent to the hose connector 730. In addition, the
vacuum cleaner 700 also includes an exhaust opening
through which the warm air 1s exhausted. So configured,
warm air 1s directed out of the exhaust opening of the
vacuum cleaner 700 and 1nto the exhaust opening 780 of the
console 703.

For example, and as depicted in FIG. 26B, warm air from
the motor of the vacuum module 702 may be directed out of
the vacuum module 702 through vents 782 and into a duct
784. The duct 784 1s separate from the cooling recess 738
disposed on the underside of the vacuum module 702. This
prevents the warm air exiting the vacuum module 702 from
mixing with one or more of the cooling air and vacuum
working air disposed 1n the cooling recess 738 adjacent to
the duct 784. As further depicted 1n FIG. 26B, the duct 784
1s positioned on an underside of the vacuum module 702 and
extends into an underside of the collector module 704 mto
the exhaust opening 780. So configured, the exhaust air
exiting the vacuum module 702 1s directed into the duct 784
and then through the exhaust opening of the vacuum cleaner
and the exhaust opening 780 of the console 703 into the
environment. Said another way, a tlow path of exhaust air
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from the vacuum module 702 and into an exhaust opening
adjacent to a hose connector 1s separate from any flow path
of cooling air entering into the cooling recess 738, for
example.

The particular shapes and sizes of the collector modules,
the vacuum modules, and the interconnecting ducts, may be
modified to conform to many diflerent space configurations
as may be dictated by the shapes and sizes of the compo-
nents within the vehicle and/or decorative design consider-
ations. Typically, 1t 1s anticipated that the vacuum cleaners
will be configured for installation within the passenger
and/or cargo compartment of a vehicle. However, the
vacuum cleaners could be configured for installation 1n other
areas ol a vehicle as well.

A vacuum cleaner according to some aspects of the
present disclosure provides an assembly that may be easily
configured to conform to diflerent spaces within a vehicle.
The modular nature of the vacuum cleaners according to
some aspects ol the present disclosure allows a single
vacuum cleaner to be assembled 1n different arrangements
for different vehicle configurations. Additional and/or alter-
native functional benefits of vacuum cleaners according to
various aspects of the present disclosure will be apparent to
the person of ordinary skall.

The technical examples described and shown in detail
herein are only exemplary of one or more aspects of the
teachings of the present disclosure. Additional aspects,
arrangements, and forms within the scope of the appended
claims and all technically operative combinations of features
disclosed herein are contemplated, the rights to which are
expressly reserved.

What 1s claimed:

1. A vacuum cleaner configured to be mounted 1n a
vehicle, comprising:

a vacuum module configured to draw a vacuum, wherein
the vacuum module includes a motor/impeller umt
disposed within a motor housing; and

a collector module separate from the vacuum module and
configured to collect debris from air drawn by the
vacuum module, wherein the collector module includes
a collector housing attached to the motor housing and
a debris canister removably disposed in the collector
housing;

wherein the collector module 1s disposed side by side
adjacent to the vacuum module; and

wherein the collector housing has a circumierential side
wall defining an opening into an interior space, and the
debris canister slides 1nto an operative position 1n the
interior space the collector housing through the open-
ng.

2. The vacuum cleaner of claim 1, and the collector

housing further comprising:

a hose connector projecting outwardly from the side wall
of the collector housing; and

an interconnecting duct projecting from the side wall of
the collector housing, wherein the interconnecting duct
fluidly connects the collector housing with the motor/
impeller unait.

3. The vacuum cleaner of claim 2, wherein one or more
of the hose connector 1s disposed on an opposite side of the
collector housing from the vacuum module or the intercon-
necting duct 1s disposed on an opposite side of the collector
housing from the hose connector.

4. The vacuum cleaner of claim 2, the debris canister
turther comprising:

a peripheral side wall extending from a wall and defining

an interior space;
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a dirty air intake port through a first slanted overhang
section of the side wall; and

a clean air exhaust port through a second slanted overhang
section of the side wall;

wherein the first slanted overhang section fluidly mates to
the hose connector, and

wherein the second slanted overhang section fluidly mates
to the interconnecting duct.

5. The vacuum cleaner of claim 4, wherein a sidewall of

the collector housing comprises:

a first slanted shoulder portion, the hose connector pro-
jecting from the first slanted shoulder portion; and

a second slanted shoulder portion, the connector duct
projecting from the second slanted shoulder portion;

wherein the first slanted overhang section of the debris
canister sidewall mates on the first slanted shoulder
portion of the collector housing sidewall; and

wherein the second slanted overhang section of the debris
canister sidewall mates on the second slanted shoulder
portion of the collector housing sidewall.

6. The vacuum cleaner of claim 4, wherein the first and
second slanted overhang portions and the first and second
slanted shoulder portions are slanted at an angel of about
forty five degrees from vertical portions of the respective
sidewalls.

7. The vacuum cleaner of claim 5, wherein an exterior
side of the debris canister sidewall defines a first vertical
recess extending from the first slanted overhang to the wall,
and wherein an exterior side of the debris canister sidewall
defines a second vertical recess extending from the second
slanted overhang to the wall;

wherein the first slanted shoulder slides up 1nto the first
vertical recess and the second slanted shoulder slides
up into the second vertical recess as the debris canister
slides into the operative position inside the collector
housing.

8. The vacuum cleaner of claim 5, further comprising at

least one of:

a first gasket that forms a seal around the dirty air intake
port between the first slanted shoulder and the first
slanted overhang; and

a second gasket that forms a seal around the clear air
exhaust port between the second slanted shoulder and
the second slanted overhang.

9. The vacuum cleaner of claim 4, further comprising

a screen covering the clean air exhaust port.

10. The vacuum cleaner of claim 1, further comprising:

a bracket that attaches the collector housing to the motor
housing, wherein the bracket 1s one or more of coupled
to a wall of the collector housing or part of the motor
housing.

11. A vacuum cleaner comprising:

a vacuum module configured to draw a vacuum, wherein
the vacuum module includes a motor/impeller unit
disposed within a motor housing; and

a collector module separate from the vacuum module and
configured to collect debris from air drawn by the
vacuum module, wherein the collector module includes
a collector housing attached to the motor housing and
a debris canister removably disposed in the collector
housing;

wherein the motor housing and the collector housing are
adapted to be disposed within a console of an automo-
bile.

12. The vacuum cleaner of claim 11, wherein one or more

of the collector module 1s disposed side by side adjacent to
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the vacuum module or the vacuum module 1s disposed
forward of the collector module with respect to the auto-
mobile.

13. The vacuum cleaner of claim 11, wherein the motor/
impeller unit extends along an axis of the impeller assembly,
and the axis of the impeller assembly 1s disposed transverse
to the forward direction of the automobile.

14. The vacuum cleaner of claim 11, wherein the collector
housing has a circumiferential side wall defining an acces-
sible portion opeming into an interior space, and the debris
canister slides 1nto an operative position 1n the iterior space
of the collector housing through the accessible portion.

15. The vacuum cleaner of claim 11, wherein the vacuum
cleaner 1s accessible through an accessible opening of the
console, and wherein the debris canister slides out of the
collector housing and the accessible opening of the console.

16. The vacuum cleaner of claim 11, wherein the collector
housing further comprises a slanted undercut and a key-slot
formed 1n the slanted undercut, the key-slot having a receiv-
ing aperture to recerve a hose fitting, and an attachment
portion mto which the hose fitting slides to attach the hose
fitting to the collector housing.
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